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[57] ABSTRACT

Chewing gum compositions made using calcium suifate
as a filler are disclosed. Calcium sulfate is also used as a
rolling compound on chewing gum products.
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Figure 3
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CHEWING GUM PRODUCTS USING CALCIUM
SULFATE

BACKGROUND OF THE INVENTION

‘The present invention relates to chewing gum prod-
ucts. More particularly, the invention relates to the use
of calcium sulfate in chewing gum compositions and in
a rolling compound for chewing gum products.

Chewing gum compositions often contain a filler or
texturizer such as talc or calcium carbonate. The filler
or texturizer may be compounded into the chewing
gum base, added as a separate ingredient when mixing
the chewing gum composition, or both.

Chewing gum products often include a rolling com-
pound, sometimes referred to as a dusting agent. The
roliing compound prevents the gum product from stick-
ing to equipment during gum piece configuration opera-
tions, such as sheeting and scoring, or wrapping opera-
tions or to the wrapper itself. Typical rolling com-
pounds include sugars and alditols, as well as talc and
calcium carbonate.

Talc is more expensive than calcium carbonate, but
calcium carbonate is unsuitable for use in some gum
compositions. Particularly chewing gums with acidu-
lents, such as sour fruit flavored gums, cannot use cal-
cium carbonate as a filler because it reacts with the acid
in the gum composition. |

It would therefore be destrable to have a filler and
rolling compound that is less expensive than talc, as
well as a filler that will not react with acids in acid-con-
taining chewing gums.

SUMMARY OF THE INVENTION

It has been found that calcium sulfate can be used as
a filler in chewing gum compositions and as a rolling
compound for chewing gum products.

In one aspect, the invention is a chewing gum compo-
sition comprising about 5% to about 80% gum base:
about 5% to about 90% bulking and sweetening agent;
about 0.1% to about 109% flavor; about 0.2% to about
6% calcium sulfate; and about 0.2% to about 2.5% of a
food grade acidulent.

In a second aspect, the invention is a chewing gum
product comprising a gum composition with a rolling
compound thereon, the rolling compound comprising
calcium sulfate.

In a third aspect, the invention is a method of making
a chewing gum composition comprising the steps of
providing about 5% to about 80% gum base; about 5%

to about 90% bulking and sweetening agent; about

0.1% to about 109% flavor: and about 2.5% to about 6%
calcium sulfate; and mixing the gum base, bulking and
sweetening agent, flavor and calcium sulfate to make a
chewing gum composition.

Calcium sulfate is less expensive than talc, and studies
- have shown that it does not neutralize acids in chewing
gum compositions. In addition, other benefits from the
use of calcium sulfate in chewing gum have been dis-
covered, which will be described in more detail herein-
after.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 are graphs showing the levels of titrat-
able acid remaining in sour fruit flavor gums over a
period of eight weeks of storage, comparing the results
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of gum formulas with different levels of calcium sulfate
to gum formulations with equal levels of talc.

FIGS. 3-8 are graphs showing the results of moisture
gain studies conducted at three different relative humid-
ities on chewing gum products using 100% calcium
sulfate, 100% mannitol, 100% talc and calcium sulfate
mixed at a 1:1 ratio with either mannitol, sorbitol or talc
and the mixture used as a rolling compound.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS OF
THE INVENTION -

As used herein, the term chewing gum includes
chewing gum, bubble gum and the like. All percents are
given in weight percent unless specified otherwise.

Calcium sulfate comes in an anhydrous form and as
gypsum, calcium sulfate dihydrate. Calcium sulfate
anhydrous is also known as plaster of Paris. Calcium
sulfate occurs naturally and exists as a fine, white to
shghtly yellow-white odorless powder. Its functional
uses in foods are generally as a nutrient, dietary supple-
ment, yeast food, dough conditioner, firming agent,
polishing agent and sequestrant. The dihydrate form of
calcium carbonate, gypsum, is preferred for use in the
present invention. Gypsum is available from Allied
Custom Gypsum, 113 S. Main, Bessie, Okla. 73622.

Calcium sulfate is sometimes used in food products as
a pigment. However, when used as a pigment, it would
be expected that calcium sulfate would only be used at
levels of less than 300 ppm (0.03%). In the present in-
vention, the calcium sulfate will typically be used at
higher levels.

In the preferred embodiments of the invention, the
calcium sulfate will have a particle size of less than
about 75 microns, and more preferable, an average par-
ticle size of about 14 microns.

The calcium sulfate has utility both as an ingredient in
a chewing gum composition, and as a rolling compound
to be applied to a chewing gum product. In either use,
the level of calcium sulfate will preferably be between
about 0.2% and about 6%, and more preferably be-
tween about 1% and about 4% of the total chewing
gum. At levels above about 6%, the calcium sulfate
affects the taste of the chewing gum product. Since
rolling compounds are typically applied at levels of
about 2% to about 5% of the gum product, the rolling
compound may be 100% calcium sulfate. However,
where other properties are desired in the rolling com-
pound, such as sweetness, other materials such as man-
nttol, sorbitol, xylitol, starch and sugar may be mixed
with the calcium sulfate.

In general, a chewing gum composition typically
comprises a water-soluble bulk portion, a water-insolu-
ble chewable gum base portion and typically water-
insoluble flavoring agents. The water-soluble portion
dissipates with a portion of the flavoring agent over a
period of time during-chewing. The gum base portion is
retained in the mouth throughout the chew.

The insoluble gum base generally comprises elasto-
mers, elastomer solvents, plasticizers, waxes, emulsifiers
and inorganic fillers. Plastic polymers, such as polyvi-
nyl acetate, which behave somewhat as plasticizers, are
also often included. Other plastic polymers that may be

~ used include polyvinyl laurate, polyvinyl alcohol and

65

polyvinyl pyrrolidone.

Elastomers may include polyisobutylene, butyl rub-
ber (1isobutylene-isoprene copolymer) and styrene buta-
diene rubber, as well as natural latexes such as chicle.
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Elastomer solvents are often resins such as terpene res-
ins. Plasticizers, sometimes called softeners, are typi-
cally fats and oiis, including tallow, hydrogenated and
partially hydrogenated vegetable oils, and cocoa butter.
Commonly employed waxes include paraffin, micro-
crystalline and natural waxes such as beeswax and car-
nauba. Paraffin waxes may be considered to be plasticiz-
ers. Microcrystalline waxes, especially those with a
high degree of crystallinity, may be considered as body-
ing agents or textural modifiers.

The gum base typically also includes a filler compo-
nent. As described above, the filler component in the
present invention comprises calcium sulfate. The filler
may constitute between about 5% and about 60% of ,
the gum base. Preferably, the filler comprises about 5%
to about 50% of the gum base. Since the calcium sulfate

will be used preferably at levels of between about 0.2%
and about 6% of the total gum composition, if addi-
tional fillers are desired, other traditional fillers should

be used.

Emulsifiers, which sometimes also have plasticizing
properties, include glycerol monostearate, lecithin and
glycerol triacetate. Further, gum bases may also contain
optional ingredients such as antioxidants, colors and
flavors.

The insoluble gum base may constitute between
about 3% to about 80% of the gum. More typically the
insoluble gum base comprises between 10% and 50% of
the gum, and most often about 20% to about 35% of the
gum. The present invention contemplates employing
any commercially acceptable gum base and adding
calcium sulfate as a separate filler.

The water-soluble portion of the chewing gum may
further comprise sweeteners, softeners, flavoring agents
and combinations thereof. The sweeteners often fulfill
the roll of bulking agents in the gum. As used herein, the
term “bulking and sweetening agent” comprises not
only those ingredients that perform both bulking and
sweetening functions, but also combinations of ingredi-
ents that together perform the functions, such as combi-
nations of low sweetness bulking agents and high-inten-
sity sweeteners.

Sugarless sweeteners include sorbitol, mannitol, xyli-
tol, hydrogenated starch hydrolysates, maltitol and the
like, alone or in combination. In sugar gums, typical
bulking agents include sucrose, dextrose, maltose, dex-
trin, dried invert sugar, fructose, levulose, galactose,
corn syrup solids and the like, alone or in combination.
High-intensity sweeteners include aspartame, alitame,
dihydrocalcones, sucralose, cyclamate, saccharin, ace-
sulfame k, glycyrrhizin, thaumatin, monellin, stevioside
and the like, alone or in combination. The bulking and
sweetening agent generally will comprise from about
3% to about 90% of the gum composition, and more
preferably about 20% to about 80% of the gum compo-
sition, and most preferably about 30% to about 60% of
the gum composition. |

Softeners are added to the chewing gum in order to
optimize the chewability and mouth feel of the gum.
Softeners, also known in the art as plasticizers or plasti-
cizing agents, generally constitute between about 0.5%
to about 15% of the chewing gum. Softeners contem-
plated by the present invention include glycerin, leci-
thin, and combinations thereof. Further, aqueous sweet-
ener solutions such as those containing sorbitol, hydro-
genated starch hydrolysates, corn syrup and combina-
tions thereof may be used as softeners and binding
agents In gum.
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Where it 1s desirable to add corn syrup or hydroge-
nated starch hydrolysate (HSH) syrup to the gum com-
position without adding all of the water that comes with
commercial forms of the syrup, the syrup may be co-
evaporated with glycerine or equivalent compounds as
disclosed in U.S. Pat. No. 4,671,967 (incorporated
herein by reference) before it is used to make the gum
composition. Such coevaporated syrups typically com-
prise less than about 10% water and are used at levels
between about 3.5% and about 10% of the gum compo-
sition.

In the preferred embodiment of the invention, the
gum composition will include about 0.2% to about
2.5%, preferably about 0.4% to about 1% of a food
grade acidulent. Food grade acidulents include citric
acid, fumaric acid, adipic acid, succinic acid, butyric
acid, capric acid, tartic acid, malic acid, lactic acid,
acetic acid, phosphoric acid, tannic acid and mixtures
thereof.

A flavoring agent may be present in the chewing gum
in an amount within the range of from about 0.1% to
about 10%, preferably from about 0.5% to about 3% of
the gum. The flavoring agents may comprise essential
oils, synthetic flavors, or mixture thereof including, but
not limited to, oils derived from plants and fruits such as
citrus oils, fruit essences, peppermint oil, spearmint oil,
clove oil, oil of wintergreen, anise and the like. Artific-
1al flavoring components are also contemplated for use
in gums of the present invention. Those skilled in the art
will recognize that natural and artificial flavoring
agents may be combined in any sensorially acceptable
blend. All such flavors and flavor blends are contem-
plated by the present invention. Preferably the food
grade acidulent and flavor used will provide a sour fruit
flavor to the gum.

Optional ingredients such as colors, emulsifiers and
pharmaceutical agents may be added to the chewing
gum.

In general, chewing gum is manufactured by sequen-
tially adding the various chewing gum ingredients to a
commercially available mixer known in the art. After
the ingredients have been thoroughly mixed, the gum
mass 1s discharged from the mixer and shaped into the
desired form, such as by rolling into sheets and cutting
into sticks, extruding into chucks or casting into pellets.

Generally, the ingredients are mixed by first melting
the gum base and adding it to the running mixer. The
base may also be melted in the mixer itself. Color or
emulsifiers may also be added at this time. Any syrup is
preferably added at this time, along with a portion of
the bulking agent. Further portions of the bulking agent
may then be added to the mixer. A flavoring agent is
typically added with the final portion of the bulking
agent.

The entire mixing procedure typically takes from five
to fifteen minutes, but longer mixing times may some-
times be required. Those skilled in the art will recognize
that many variations of the above described procedure
may be followed.

EXAMPLES 1-5

Examples 1-5 are sugarless, sour fruit flavored chew-
Ing gum compositions, containing citric acid, made with
2.5%, 3.0%, 4.0%, 5.0%, and 6.0% gypsum as a filler in
the gum. The compositions are given in Table 1 below.



5,441,749

S

TABLE 1

Ex.1 Ex.2 Ex.3 Ex.4 ExS5
Sorbitol 51.59 51.09 50.09 49.09 48.09
Gum Base 29.5 29.5 29.5  29.5 29.5
Giycerin 13.5 13.5 135 13,5 13.5
Flavor 2.0 2.0 2.0 2.0 2.0
Citric Acid 0.6 0.6 0.6 0.6 0.6
Encapsulated Aspartame 0.31 0.31 031 0.31 0.31
Gypsum 2.5 3.0 4.0 5.0 6.0.

Five chewing gums with talc were also made using
the same formulations as Examples 1-5, except that the
gypsum was replaced with talc. Samples of each of the
10 gum formulations were then placed in a 85° F., 70%
RH humidity cabinet for accelerated aging to compare
how the gypsum and talc performed with regard to
neutralization of the citric acid in the fruit-flavored
gum. Titratable acidity tests were performed by dis-
solving 8 gram gum samples in a mixture of 25% ml
methanol, 25 ml chloroform and 50 ml deionized water
and titrating a portion of the resulting aqueous phase
with 0.1IN sodium hydroxide solution to a pH of 8. The
other gum ingredients, primarily the flavor, contributed
to the total titratable acid in the gum samples. FIGS. 1
and 2 show the results of the titratable acidity test.
These graphs show that the amount of acid remaining in
the gum after 8 weeks of accelerated aging was fairly
comparable between the gums containing gypsum and
gums containing an equal amount of talc. From these
results, it can be concluded that the gypsum in the
chewing gum did not neutralize the acid in the chewing
gum any more than the talc did.

EXAMPLE 6

Gypsum was used as a rolling compound for sugar-
less chewing gum. Chewing gum was made using the
following sugarless peppermint gum formula.

Ex. 6

Sorbitol 49.51
Gum Base 25.46
Lecithin 0.21
Mannitol 7.98
Glycerin 6.26
Coevaporated 9.1
Glycerin/ZHSH Syrup

Flavor 1.44
Aspartame 0.04

The coevaporated glycerin/HSH syrup was made by
mixing glycerin and Lycasin brand hydrogenated
starch hydrolysate syrup from the Roquette Company,
evaporated to a composition of 67.59% HSH solids,
7.5% water and 25% glycerin.

The gum was then dusted with gypsum, probably at
a level of about 3-49% of the gum compositions. Two
other identical gum compositions were dusted respec-
tively with mannitol and talc. The gum was then
sheeted and cut into sticks. A moisture study was per-
formed by placing the chewing gum sticks into desicca-
tors with a 42.3% RH, 58% RH and a 78% RH for 21
days. FIGS. 3-5 show the amount of moisture gained by
each sample for the 42.3% RH, 58% RH and 78% RH
storage conditions respectively. It can be seen in FIGS.
3-5 that the chewing gum with gypsum as a rolling
compound had less moisture gain at 42.3% RH than the
gum using talc as a rolling compound, and roughly
equal moisture gain at all storage conditions compared

3

10

15

20

235

30

335

45

50

335

65

6

to the chewing gum with mannitol as a rolling com-
pound.

Another batch of sugarless peppermint gum was
made using the same gum formula as in Example 6 and
separated into 3 parts. Each part was dusted with a
specific combination of rolling compounds. The combi-
nations used were 50% mannitol/50% gypsum, 50%
sorbitol/50% gypsum and 50% talc/50% gypsum. A
moisture study was performed on these gum samples by
placing them into desiccators with 42.38 RH, 58% RH
and 78% RH for 21 days. FIGS. 6-8 show the amount
of moisture gained by each sample for the 42.38 RH,
38% RH and 78% RH conditions, respectively. At each
RH level, all the combinations were very close to one
another in moisture gain.

Besides the fact that the cost of calcium sulfate is
about one-sixth the cost of talc, and that it can be used
In gum compositions containing food grade acidulents,
other benefits of using calcium sulfate have been discov-
ered. Calcrum sulfate is also about 30% less expensive
than calcium carbonate, and may therefore be a pre-
ferred filler even when the gum composition does not
include an acidulent. Also, studies showed improved
cohesiveness in the mixer and improved release off of
pellitizer rolls when the gum contained calcium sulfate.
The presence of calcium sulfate was also found to im-
prove the mixing of evaporated glycerin/HSH syrup
into the gum composition.

As noted with respect to Example 6 and FIGS. 3-8,
the calcium sulfate dihydrate is useful as a rolling com-
pound that does not attract moisture to the gum. Cal-
ctum sulfate anhydrous may act as a desiccant to pre-
vent moisture from the atmosphere from affecting
chewing gum products. In addition to, or alternative to,
applymg the calcium sulfate to the gum, the calcium
sulfate may be used inside the packaging material. Using
edible film technology, calcium sulfate could be used in
a laminate applied to the gum products, or in a spray
coating application.

It should be appreciated that the composition and
methods of the present invention are capable of being
incorporated in the form of a variety of embodiments,
only a few of which have been illustrated and described
above. The invention may be embodied in other forms
without departing from its spirit or essential characteris-
tics. It will be appreciated that the addition of some
other ingredients, process steps, materials or compo-
nents not specifically included will have an adverse
impact on the present invention. The best mode of the
invention may therefore exclude ingredients, process
steps, materials or components other than those listed
above for inclusion or use in the invention. However,
the described embodiments are to be considered in all
respects only as illustrative and not restrictive, and the
scope of the mvention is, therefore, indicated by the
appended claims rather than by the foregoing descrip-
tion. All changes which come within the meaning and
range of equivalency of the claims are to be embraced
within their scope.

We claim:

1. A chewing gum composition comprising:

a) about 5% to about 80% gum base;

b) about 5% to about 90% bulking and sweetening

agent; |

c) about 0.1% to about 10% flavor:;

d) about 0.2% to about 6% calcium sulfate; and

e) about 0.2% to about 2.5% of a food grade acidu-

lent.
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2. The chewing gum composition of claim 1 wherein
the calcium sulfate has a particle size of less than about
75 microns.

3. The chewing gum composition of claim 1 wherein
the flavor and food grade acidulent provide a sour fruit 5
flavor to the gum composition.

4. The chewing gum composition of claim 1 wherein
the calcium sulfate comprises about 1% to about 4% of
the gum composition.

5. The chewing gum composition of claim 1 wherein 10
the food grade acidulent comprises citric acid.

6. 'The chewing gum composition of claim 1 further
comprising co-evaporated glycerin and hydrogenated
starch hydrolysate syrup. |

7. A chewing gum product comprising a gum compo-
sition with a rolling compound thereon, the rolling
compound comprising calcium sulfate.

8. The chewing gum product of claim 7 wherein the
gum composition is a sugarless chewing gum.

9. The chewing gum product of claim 7 wherein the
gum composition includes a food grade acidulent.

10. The chewing gum product of claim 7 wherein the
calcium sulfate in the rolling compound comprises be-
tween about 2% and about 5% of the gum product.

11. The chewing gum product of claim 7 wherein the
rolling compound further comprises one or more ingre-
dients selected from the group consisting of mannitol,
sorbitol, xylitol, starch and sugar.

12. 'The chewing gum product of claim 7 wherein the
calcium sulfate 1s in its dihydrate form.

13. A method of making a chewing gum composition
comprising:
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a) providing about 5% to about 80% gum base, about
5% to about 90% bulking and sweetening agent,
about 0.1% to about 10% flavor and about 2.5% to
about 6% calcium sulfate; and

b) mixing the gum base, bulking and sweetening
agent, flavor and calcium sulfate to make a chew-
ing gum composition. ‘

14. The method of claim 13 wherein the calcium
sulfate 1s compounded with the gum base prior to mix-
ing the gum base with the bulking and sweetening agent
and flavor.

15. The method of claim 13 wherein the calcium
sulfate is mixed into the gum composition as an ingredi-
ent separate from the gum base. |

16. The method of claim 13 further comprising the
step of providing and mixing about 0.2% to about 2.5%
of a food grade acidulent into the chewing gum compo-
sifion.

17. The method of claim 13 wherein the calcium
sulfate has a particle size of less than about 75 microns.

18. The method of claim 13 further comprising the
step of co-evaporating glycerin and hydrogenated
starch hydrolysate syrup to a moisture level of below
about 10% and mixing the co-evaporated syrup into the
composition at a level of between about 3.5% and about
10% of the gum composition.

19. The method of claim 16 wherein the flavor and
food grade acidulent provide the chewing gum compo-
sition with a sour fruit flavor.

20. The method of claim 13 wherein the calcium

sulfate is provided in its dihydrate form.
* %X %k ¥ X%
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